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CEETAIN  CLimCAL  PEATUEES  OP  CAEDIAC 

DISEASE/ 

By  G.  A.  Gibson,  M.  D.,  LL.  D. 

Physician  to  the  Royal  Infirmary,  Edinburgh,  Scotland. 

Mr.  President,  Ladies  and  Gentlemen : Allow  me  in  the  [361] 
first  place  to  express  the  pleasure  which  has  been  afforded  me 
iu  havhig  the  opportunity,  through  the  kind  invitation  of  my 
friend.  Professor  Barker,  of  meeting  you  on  this  occasion. 

To  be  requested  to  make  any  remarks  upon  cardiac  disease 
before  this  society,  the  members  of  which  have  done  so  much 
admirable  work  upon  many  aspects  of  the  circulation,  in 
health  as  well  as  in  disease,  is  indeed  a distinction  only  miti- 
gated by  the  feeling  that  it  will  be  difficult  to  advance  any- 
thing that  is  not  already  well  known  to  you.  The  title  which 
has  been  suggested  for  my  address  allows,  however,  a wide 
latitude  of  which  advantage  will  be  fully  taken.  The  result 
will  undoubtedly  be  that,  my  remarks  will  be  somewhat  desul- 
torj",  but  they  will  be  essentially  clinical. 

Let  me  direct  your  attention  in  the  first  place  to  some  of 
the  nervous  features  associated  with  that  complex  of  symptoms 
which  receives  the  name  of  angina  pectoris.  It  is  quite  un- 
necessary to  dwell  upon  the  main  circulatory  disturbances, 
bnt  it  may  be  well  to  mention  in  passing  that  the  arterial 
pressure  may  be  high  or  low,  and  the  heart  and  vessels  may 
show^  very  great,  or  extremely  small,  departures  from  normal 
conditions.  The  pain,  which  is  the  central  fact  in  the  ner- 
vous symptoms,  is  essentially  of  the  variety  which  has  been 
termed  “ referred  or  “ somatic.”  Por  its  thorough  compre- 
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[3611  hension  we  are  mostly  indebted  to  the  observation  of  Mac- 
kenzie and  Head,  who  have  not  merely  traced  out  its  distribu- 
tion in  a way  previously  unapproached,  but  have  furnished 
an  explanation  as  beautiful  as  it  is  complete.  The  main  situ- 
ation of  the  pain  is  in  the  region  of  the  prsecordia,  whence  it 
radiates  towards  the  shoulder  and  down  the  arm,  as  well  as, 
less  frequently,  up  the  side  of  the  neck  and  head.  In  disease 
affecting  the  left  side  of  the  heart  primarily,  the  pain  is  ex- 
perienced mostly,  or  solely,  on  the  left  side;  but,  as  has  been 
shovm  by  Morison  and  myself,  when  the  structural  changes 
are  confined  to  the  right  side  of  the  heart  the  painful  symp- 
toms are  found  in  the  corresponding  areas.  The  changes  in 
sensibility  are  found  most  typically  along  the  course  of  the 
distribution  of  the  ulnar  nerve  and  its  connections;  that  is 
to  say,  they  correspond  to  the  brachial  roots  connected  with 
the  seventh  and  eighth  cervical  segments,  and  the  first  tho- 
racic segment,  of  the  cord.  One  of  the  modern  additions  to 
our  knowledge  of  these  nervous  symptoms  was  made  by  Mac- 
kenzie, when  he  directed  attention  to  the  fact  that  there  is 
hypersesthesia  over  the  areas  in  which  subjective  pain  is  ex- 
perienced. Careful  analysis  of  the  phenomena  has  since  his 
observations  were  published,  fully  confirmed  their  accuracy. 

It  has  for  some  time  been  recognized  that  the  numbness,  which 
has  for  long  been  described  by  sufferers  from  the  affection,  | 
is  oftentimes  attended  by  diminution  of  sensibility,  which 
may  reach  such  a degree  as  to  attain  complete  anaesthesia. 

The  explanation  of  these  phenomena,  which  has  been  given 
[362]  by  Head  is  most  interesting.  The  sensory  impulses  arising 
in  connection  with  the  heart  or  aorta  pass  to  the  central  ner- 
vous system  by  means  of  the  afferent  cardiac  nerves  to  the 
ganglia  of  the  sympathetic  system,  particularly  the  middle 
and  inferior  ganglia,  as  well  as  the  stellate  ganglion,  whence 
they  are  transmitted  by  the  rami  communicantes  to  the  spinal  i 
cord.  The  impulses  pass  thence  up  the  cord  to  the  receptive 
areas  of  the  brain,  but  as  these,  by  the  course  of  education, 
have  been  taught  to  associate  disturbances  in  the  spinal  re- 
gion which  is  affected  with  those  areas  of  the  surface  of  the 
body  with  which  the  sensory  spinal  nerves  are  in  relation,  the 
source  of  the  disturbance  comes  to  be  associated  with  the  F 
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nerves  going  to  these  superficial  areas.  Hence  it  is  that  the  [862] 
pain  in  angina  pectoris  centers  so  largely  in  the  ulnar  distribu- 
tion. The  explanation  of  the  anaesthesia  is,  undoubtedly,  that 
long-continued  over-use  of  any  nervous  structure  is  apt  to 
lead  to  exhaustion  and  paralysis. 

It  has  been  shown  by  Eichhorst  and  myself  that  wasting 
of  the  muscles,  and  changes  in  the  texture  of  the  skin  are  to 
be  made  out  at  times  in  the  regions  associated  with  the  pain- 
ful symptoms.  It  has,  further,  been  demonstrated  by  myself 
that  when  muscular  atrophy  is  found  the  myotatic  irritability 
may  be  increased,  exactly  as  is  the  case  in  arthritic  muscular 
atrophy,  while  the  electric  reactions  show  a distinct  increase, 
both  as  regards  faradism  and  galvanism. 

The  eyes  occasionally  show  alterations,  to  which  it  is  my 
wish  to  direct  your  attention.  The  eye  on  the  side  to  which 
the  pain  is  mainly,  or  entirely,  confined,  may  be  more  promi- 
nent than  its  fellow;  while  the  aperture  between  the  eyelids 
may  be  increased  in  width,  and  the  pupil  may  at  the  same  time 
be  dilated.  The  explanation  of  these  symptoms  is  very  simple. 

If  there  be  sufficient  stimulation  of  the  sympathetic  system 
to  reach  the  first  cervical  ganglion,  the  impulses  may  pass 
from  it  to  the  nervous  filaments  which  control  the  muscle  of 
Muller  at  the  back  of  the  orbit,  to  those  which  innervate  the 
unstriped  fibers  of  the  levator  palpebrse  superioris,  and  to 
those  which  cause  contraction  of  the  radiating  fibers  of  the 
iris.  In  this  way  protrusion  of  the  eyeball,  elevation  of  the 
upper  lid,  and  dilatation  of  the  pupil  result. 

These  varying  changes  may  be  found  in  varying  degrees, 
more  or  less  of  them  being  associated  in  any  given  case;  at 
times  many,  or  even  all  of  them,  may  be  present  in  the  same 
individual,  and  in  order  to  illustrate  these  remarks,  let  me 
refer  very  briefly  to  a most  interesting  patient  who  was  under 
my  care  a few  years  ago,  when  Dr.  H.  A.  Stewart,  who  is  at 
, present  attached  to  this  medical  school,  was  my  house  phy- 
sician. The  patient  was  a man  of  middle  age,  engaged  in  the 
' hard  work  of  an  unskilled  laborer,  who  came  into  my  ward 
' complaining  of  agonizing  pain  in  the  breast  and  left  arm. 

He  was  found  to  have  no  evil  hereditary  tendencies,  while 
^ his  past  history  showed  no  specific  disease  of  any  kind.  His 
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[362]  habits  as  to  alcohol  and  tobacco  did  not  seem  to  merit  repro- 
bation. He  had  been  attacked  quite  suddenly  by  the  symp- 
toms when  on  his  way  to  work  one  morning,  and  had  been 
compelled  to  desist  from  making  any  further  attempts  at 
exertion.  The  patient  presented  a healthy  appearance  with 
a fresh  complexion,  but  an  anxious  expression.  Inspection 
of  the  face  showed  dilatation  of  the  left  pupil,  prominence  of 
the  left  eye,  and  increased  width  of  the  aperture  between  the 
lids.  The  conjunctival  reflex  was  lively  in  both  eyes  and  the 
iris  rsponded  promptly  on  both  sides,  both  to  light  and  to  dis- 
tance, the  left  pupil  always  remaining  larger  than  the  right. 
The  pain  was  distributed  over  a wide  area,  extending  over  a 
great  part  of  the  left  half  of  the  chest,  and  up  to  the  lower 
part  of  the  neck  from  the  middle  line  in  front  to  that  behind. 
As  regards  the  arm,  there  was  no  pain  over  the  distribution 
of  the  ulnar  nerve,  but  it  involved  all  the  rest  of  the  left  arm 
down  to  the  wrist.  Over  the  whole  of  this  area  there  was  a 
high  degree  of  hyperaesthesia ; at  the  wrist  there  was  a region 
about  an  inch  broad  encircling  the  limb  with  the  exception 
of  the  ulnar  area;  this  area  was  insensitive  to  painful  impres- 
sions, but  the  patient  could  feel  perfectly  well  when  he  was 
touched.  Below  this,  with  the  exception  of  the  region  sup- 
plied by  the  ulnar  nerve,  every  form  of  sensibility  was  com- 
pletely abolished.  In  this  case,  therefore,  on  the  outer  aspect 
there  was  subjective  pain  and  objective  tenderness  as  far  as 
the  wrist,  while  at  and  below  it,  there  was,  firstly,  analgesia 
without  anesthesia,  and  still  lower,  both  analgesia  and  an- 
esthesia. 

The  left  arm  and  forearm  were  somewhat  smaller  than 
those  on  the  right  side,  and  their  power  was  notably  dimin- 
ished. The  grip  of  the  left  hand  was  less  than  half  that  of 
the  right.  The  muscle  and  tendon  responses  were,  on  the 
other  hand,  considerably  greater  in  the  left  than  in  the  right 
arm;  and  both  to  faradism  and  to  galvanism,  the  muscles 
responded  with  a very  much  smaller  current  than  in  the  case 
of  the  right  arm.  We  could  not,  in  this  case,  be  certain  that 
there  was  any  alteration  in  the  nutrition  of  the  skin. 

There  was  a certain  degree  of  thickening  of  the  superficial 
arteries,  and  the  arterial  pressure  was  high;  unless  m.y  mera- 
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ory  plays  me  false,  it  was,  on  admission,  about  200  millimeters  [362] 
of  mercury.  During  the  paroxysms  of  the  pain  it  appeared 
to  be  even  higher,  but  for  obvious  reasons  it  was  not  specially 
measured  at  such  times.  When  Dr.  Stewart  was  engaged  one 
day  taking  some  tracings  with  the  sphygmograph,  an  attack 
appeared,  and  the  curve,  which  had  shown  the  ordinary  fea- 
tures of  a somewhat  high-pressure  pulse,  at  once  became  much 
smaller  in  amplitude  with  its  tidal  wave  higher  up  on  the 
descending  limb;  in  other  words,  it  was  a tracing  of  a pulse 
of  higher  pressure  than  before.  The  administration  of  nitrite 
of  amyl  promptly  relieved  the  patient  (as  it  always  did  during 
an  attack),  and  brought  about  a return  of  the  pulse  to  lower 
pressure.  The  heart  was  slightly  enlarged,  and  the  aortic 
second  sound  was  considerably  increased  in  intensity,  but 
there  were  no  other  objective  evidences  of  cardiac  disease. 

The  ocular  phenomena  can  be  clearly  seen  in  the  pictures 
thrown  on  the  screen,  while  the  sensory  disturbances  which 
were  traced  upon  the  surface  of  the  patient  (who  was  after- 
wards photographed),  have  also  been  shown  along  with  photo- 
graphs of  the  pulse  tracings. 

It  is  satisfactory  to  be  able  to  state  that  by  means  of  the  1363] 
nitrites  and  iodides  the  patient  made  an  excellent  recovery. 

For  some  slight  ailment  he  presented  himself  in  my  ward 
during  the  present  summer,  and  we  were  able  to  assure  our- 
selves of  this  fact. 

Disturbances  of  the  rate  and  rhythm  of  the  heart  have  dur- 
I 'ing  the  last  few  years  furnished  a fertile  field  for  discussion. 

It  is  obviously  too  large  to  enter  upon  fully  on  the  present 
occasion,  but  there  are  some  aspects  of  the  subject  to  which 
you  will,  perhaps,  allow  me  to  direct  your  attention.  Before 
entering  upon  any  discussion  of  the  clinical  bearings  of  such 
disturbances  it  is  necessary  to  turn  briefiy  to  the  mechanism 
involved.  The  researches  of  Gaskell  upon  the  connections  of 
the  auricle  and  ventricle,  in  which  he  was  followed  by  a num- 
ber of  observers,  showed  the  existence  of  the  now  well-known 
auriculo-ventricular  bundle.  The  entire  course  and  distribu- 
tion of  this  interesting  connecting  link  were  unfolded  by  the 
jnndefatigable  researches  of  Tawara,  demonstrating  that  after 
(passing  down  from  the  inter-auricular  to  the  inter-ventricular 
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[363]  septum,  the  branches  of  the  bundle  radiate  outwards  in  every 
direction,  and  are  continued  as  the  Purkinje  fibers  which 
reach  not  merely  the  central  portion  of  the  long  scroll  of  mus- 
cular tissue  described  by  J.B.MacCalkm,  but  also  the  musculi 
papillares.  The  later  investigations  of  Keith  have  not  merely 
amplified  certain  details  of  this  arrangement  of  fibers,  but  have 
furnished  an  altogether  new  and  most  interesting  addition  to 
our  Icnowledge.  Keith  has  recently  shown  that  at  the  junction 
of  the  sinus  and  auricle  of  the  right  heart  there  is  a peculiar 
structure,  consisting  of  undifferentiated  muscular 'tissue  con- 
taining a large  number  of  nerve  ganglia  and  nerve  fibers. 

Gaskell  not  only  analyzed  the  functions  of  the  heart  wall, 
pointing  out  that  it  possessed  rhythmicity,  conductivity,  ex- 
citability, contractility,  and  tonicity,  but  he  showed  that  there 
was  a natural  block  at  the  auriculo-ventricular  junction — 
often  since  termed  Gaskell’s  bridge  ” — and  he  further 
brought  the  fact  into  pi*ominence  that  this  block  could  be  in- 
creased by  artificial  means.  His  discovered  that  by  section  of 
the  auriculo-ventricular  bundle  impulses  could  be  partially  or 
totally  inteiTupted  in  their  passage  downwards.  Erlanger, 
while  attached  to  the  Johns  Hopkins  University,  introduced  a 
most  ingenious  method  of  exerting  pressure  upon  the  bundle 
and  discovered  that  every  degree  of  block  might  be  produced. 

Bradycardia  or  abnormal  infrequency  of  pulsation  may  be 
false  or  true;  the  former  brought  about  simply  by  failure  of 
some  of  the  ventricular  impulses  to  reach  the  periphery,  so 
that  the  rate  of  the  arterial  pulse  is  less  than  that  of  the  heart; 
the  latter  produced  by  infrequency  of  the  heart  itself.  False 
bradycardia  may  be  regarded  simply  as  an  expression  of  car- 
diac failure,  and  it  is  not  my  intention  to  deal  with  it  on  this 
occasion.  True  bradycardia  may  be  total  or  partial;  to  the 
first  group  belong  cases  in  which  the  entire  heart,  auricular 
as  well  as  ventricular,  participates  in  the  reduced  rate.  In- 
stances of  pressiire  upon  the  vago-accessory  fibers,  of  toxic 
infiuences  affecting  the  nervous  mechanism  or  the  muscular 
structure,  and  degenerative  changes  affecting  the  heart  wall 
are  familiar  instances  in  point.  From  the  examination  of  the 
veins  of  the  neck,  of  the  peripheral  arteries,  and  of  the  cardiac 
apex  by  the  graphic  method  with  simultaneous  tracings,  as 
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well  as  by  means  of  the  fluorescent  screen,  we  are  able  to  de-  [3631 
termine  that  the  auricles  as  well  as  the  ventricles  are  involved 
in  such  cases.  In  the  second  group  are  instances  in  which 
only  part  of  the  heart  is  involved.  Many  observers  have  pub- 
lished cases  illustrative  of  such  conditions,  and  in  their  inves- 
tigation we  have  been  greatly  assisted  by  the  researches  of 
Erlanger  and  Hirschfelder  of  your  own  school.  The  best 
known  form  of  this  type  of  disturbance  is  found  in  block  at 
the  auriculo-ventricular  band  in  which  tracings  demonstrate 
the  existence  of  auricular  impulses  which  are  not  transmitted 
to  the  ventricles.  This  is  also  borne  out  by  the  results  of  aus- 
cultation, for  the  sounds  produced  by  the  auricles  may  be 
heard  in  the  intervals  between  ventricular  contraction.  The 
use  of  the  fluorescent  screen  further  shows  in  such  cases  that 
the  auricles  contract  without  any  following  pulsation  of  the 
ventricles.  It  is  a matter  of  much  interest  to  see  in  such 
examples  that  the  use  of  drugs,  such  as  atropine,  can  influence 
the  rate  of  the  auricles  without  producing  any  effect  on  the 
ventricles.  This  ventricular  bradycardia  may  be  partial  or 
complete.  By  the  first  of  these  terms  a condition  is  defined 
in  w'hich  some  of  the  auricular  impulses  (usually  every  third 
one)  pass  to  the  ventricles  and  initiate  corresponding  con- 
tractions. The  second  phrase  denotes  the  condition  in  w^hich 
there  is  total  dissociation  of  the  movements  of  the  auricles  and 
ventricles,  the  two  different  levels  of  the  heart  each  pursuing 
an  independent  rhythm  of  their  own.  The  tracings  which 
have  been  thrown  on  the  screen  amply  demonstrate  these  dif- 
ferent types.  Let  me  add  lastly  in  regard  to  this  part  of  the 
subject  that  some  of  these  tracings  may  be  taken  as  proving 
that  it  is  not  always  conductivity  which  is  impaired,  but  that 
excitability  may  be  lessened. 

In  this  particular  type  of  heart  block,  the  localization  of 
the  lesion  has  been  found  in  a considerable  number  of  cases 
to  lie  in  the  auriculo-ventricular  band.  The  first  pathological 
evidence  of  this  fact  was  furnished  by  Stengel  of  Philadel- 
phia, but  several  others,  almost  immediately  afterwards,  were 
fortunate  enough  to  meet  with  instances  also.  It  is  probable 
that  ere  long  our  information  will  be  extended,  and  that  we 
shall  discover  new  facts  which  will  more  or  less  modify  our 
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[363]  views.  A heart  which  was  shown  to  me  the  other  day  by  Pro- 
fessor Adami  and  Dr.  Klotz,  of  Montreal,  concerning  which 
the  entire  facts  will  be  published  by  Professor  Martin,  in 
whose  care  the  patient  was,  will  certainly,  to  some  extent,  re- 
open the  questions  involved. 

It  is  probable  that  a block  may  take  place  higher  up — at 
the  sino-auricular  junction.  Hering,  Wenckebach,  and  Hirsch- 
felder  have  already  expressed  their  belief  in  such  a pos- 
sibility, and  one  of  the  tracings  which  has  just  been  shown, 
and  which  was  previously  published  by  Ritchie  and  myself, 
seems  most  easily  explicable  on  the  supposition  that  certain 
of  the  smaller  waves  which  occur  amongst,  but  do  not  accord 
with,  the  rhythm  of  the  auricular  impulses,  are  produced  by 

[364]  the  sinus  contraction.  It  is  an  interesting  fact  that  the  move- 
ments of  the  auricles  in  such  cases  are  remarkably  regular; 
when  we  find  other  waves  appearing  irregularly  amongst  them 
we  must  seek  for  some  other  cause,  and  this  is  most  likely  to 
be  found  in  a pulsation  of  the  sinus  which  has  not  been  fol- 
lowed in  the  normal  manner  by  the  auricular  systole. 

An  abnormal  increase  in  the  rate  of  pulsation  commonly 
known  in  modern  times  as  tachycardia  may  apparently  be 
produced  by  neurotic,  toxic,  or  degenerative  infiuences,  but 
our  comprehension  of  the  subject  is  not  yet  so  advanced  as  in 
the  case  of  the  conditions  which  have  already  been  discussed. 
From  the  tracings  which  have  been  shoAvn,  you  will  readily 
accept  the  statement  that  the  increased  rate  is  largely  depend- 
ent upon  the  presence  of  premature  systoles.  Whether  the 
origin  of  this  change  may  be  in  part  due  to  diminished  infiu- 
ence  of  the  inhibitory,  or  to  increased  activity  of  the  accelera- 
tor nerves  is  uncertain,  but  we  may  assume  in  all  such  cases 
an  increased  production  of  the  rhythmic  stimulus  at  the  sino- 
auricular  junction  of  Keith,  which  must  be  regarded  as  the 
pace-maker  for  the  whole  heart,  except  in  those  cases  where 
the  impulses  are  blocked.  There  is,  however,  nothing  now 
more  certain  than  the  fact  that  the  ventricle  may  initiate  a 
rhythm  of  its  own,  and  one  of  the  tracings  which  has  just 
been  brought  before  you  shows  most  distinctly  contractions  of 
the  ventricles  in  the  total  absence  of  all  auricular  movement. 
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Will  you  allow  me,  Mr.  President,  to  express  to  you,  as  rep-  1364] 
resenting  on  this  occasion  the  university,  my  great  satisfac- 
tion in  being  permitted  to  witness  the  wonderful  strides  which 
you  have  made.  Coming  amongst  you  for  the  first  time,  the 
noble  words  which  Huxley  uttered  at  the  opening  of  this 
great  institution  two  decades  ago  naturally  occur  to  my 
memory : 

“Truly  America  has  a great  future  before  her;  great  in  toil,  in 
care,  and  in  responsibility;  great  in  true  glory  if  she  he  guided  in 
wisdom  and  righteousness;  great  in  shame  if  she  fail.  I cannot 
understand  why  other  nations  should  envy  you,  or  be  blind  to  the 
fact  that  it  is  for  the  highest  interest  of  mankind  that  you  should 
succeed;  but  the  one  condition  of  success,  your  sole  safeguard,  is 
the  moral  worth  and  intellectual  clearness  of  the  individual  citi- 
zen. Education  cannot  give  these,  but  it  may  cherish  them  and 
bring  them  to  the  front  in  whatever  station  of  society  they  are 
to  be  found;  and  the  universities  ought  to  he,  and  may  he,  the 
fortresses  of  the  higher  life  of  the  nation. 

May  the  university  which  commences  its  practical  activity  to- 
morrow abundantly  fulfil  its  high  purpose;  may  its  renown  as  a 
seat  of  true  learning,  a center  of  free  inquiry,  a focus  of  intel- 
lectual light,  increase  year  by  year,  until  men  wander  hither  from 
all  parts  of  the  earth,  as  of  old  they  sought  Bologna,  or  Paris,  or 
Oxford.” 

How  abundantly  those  responsible  for  the  administration 
of  the  university  have  fulfilled  their  trust,  and  how  loyally 
those  who  have  worked  under  their  auspices  have  performed 
their  duties,  can  be  read  by  all  in  the  important  series  of  ob- 
servations which  have  enriched  modern  scientific  literature; 
but  this  is  not  all,  for  the  free  spirit  of  inquiry  which  you 
have  shown  has  been  wafted  to  all  lands,  and  has  awakened 
everywhere  a sympathetic  response.  The  hopes  which  Huxley 
so  generously  expressed  have  been  far  more  than  realized,  and 
seekers  after  truth  from  many  countries  have  directed  their 
footsteps  hitherwards.  Amongst  these  have  been  some  of  my 
own  particular  friends,  for  your  kindness  to  whom  you  will 
perhaps  allow  me  to  tender  my  warm  acknowledgments.  That 
the  university  may  continue  to  foster  the  higher  education 
and  to  increase  its  usefulness  is  the  fervent  hope  of  all  your 
friends,  amongst  the  warmest  of  whom,  you  will  allow  me  to 
enroll  myself. 
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